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TAPE FOR CHIP ON FILM AND SEMICONDUCTOR THEREWITH 
BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a tape used for 
5 COF (chip on film) where a semiconductor element is mounted 
on a flexible circuit board, and to a semiconductor device 
formed with the tape for COF. 

[0002] As a semiconductor device formed with a 

semiconductor element coupled to and mounted on a flexible 

10 circuit board, there has been known a TCP (Tape Carrier 
Package) semiconductor device. The TCP semiconductor 
device is provided with an insulating tape having a 
penetrating opening in which a semiconductor element is 
mounted, and a tip portion of an wiring pattern is coupled 

15 to the semiconductor element in a state that the wiring 
pattern is protruded like a cantilever. There has been 
another semiconductor device, as shown in Fig. 15, formed 
with a semiconductor element coupled to and mounted on a 
flexible circuit board. In this semiconductor device, a 

20 thin film insulating tape 1 does not have a penetrating 
opening in which a semiconductor element 2 is to be mounted, 
and a bump 3 of the semiconductor element 2 is coupled to 
and mounted on an inner lead 4 which ■ is formed on the 
surface of the thin film insulating tape 1. In addition, 

25 reference numeral 5 denotes a sealing resin, and 6 denotes 
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a solder resist. Hereinafter, the latter semiconductor 
device is referred to as a COF semiconductor device. 
[0003] In the COF, there is used the thin film 

insulating tape 1 which has foldability in consideration of 
5 its application. Each wire in an wiring pattern disposed 
on the surface of the thin film insulating tape 1 is 
electrically connected to a corresponding terminal of the 
semiconductor element 2, and a connector section for 
external connection is connected to a liquid-crystal 
10 display panel, a printed circuit board and the like. Other 
exposed portions of the wiring pattern are insulated by a 
solder resist 6 applied thereon. 

[0004] In the COF semiconductor device, as ■ shown in Fig. 
15, the semiconductor element 2 mounted on the thin film 

15 insulating tape 1 is sealed with a sealing resin 5. If air 
is involved during resin sealing, air bubbles easily 
generate in the sealing resin since the thin film 
insulating tape 1 is not provided with an opening in which 
the semiconductor element 2 is to be mounted. During resin 

20 sealing, the sealing resin 5 is applied or injected along 
each side of the semiconductor element 2. During 
application of the sealing resin 5 along four sides of the 
semiconductor element 2, part of air present between the 
semiconductor element 2 and the thin film insulating tape 1 

25 is sealed as air bubbles in the sealing resin 5. It is 
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difficult to completely prevent air bubbles from being 
generated in the sealing resin 5. 

[0005] In the semiconductor device where air bubbles are 
generated in the sealing resin for the semiconductor 
5 element 2, the air bubbles contains moisture and the like 
which may cause any failure such as inter- terminal leakage. 
[0006] At present, there are a demand for multiple pins 
of the COF semiconductor device and another demand for a 
smaller and thinner COF semiconductor device. In order to 

10 fulfill these requests at the same time, it is not only 
required that a connector section for external connection 
in an wiring pattern as well as a connection section to a 
semiconductor element should be more finely pitched, but 
also it is required that an insulating tape as well as an 

15 wiring pattern should be thinner. In order to make a pitch 
of an inner lead smaller, it is required that to make a 
width and a thickness of the inner lead smaller. 
[0007] There are several subjects to be solved in 

obtaining the fine-pitched and thinner inner lead. One of 

20 the subjects is to improve resin sealability (resin 
filling) of the semiconductor element. Particularly, the 
fine-pitched and thinner inner lead makes it more difficult 
to remove air bubbles, which are generated during resin 
sealing of a semiconductor element, from the sealing resin- 

25 Therefore, it is required in the fine-pitched and thinner 
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inner lead to prevent air bubbles from being generated. 
[0008] As a countermeasure against generation of air 

bubbles, an opening is provided in the thin film insulating 
tape as is the case with the above-stated TCP semiconductor 
5 device. Another countermeasure is shown in Fig. 16 (Fig. 
15 is a cross sectional view taken in the line A-A' of Fig. 
16). In Fig. 16, resin is applied along three sides shown 
with an arrow B or only one side shown with an arrow C of 
the semiconductor element 2. Air present in a resin 

10 application region before resin application is removed 
through a non resin application region to the air. 
[0009] However, the above-stared conventional 

countermeasures against air bubbles in the COF 
semiconductor devices have following subjects. 

15 [0010] In the case of the former countermeasure where an 
opening is provided in the thin film insulating tape, 
sealing resin overflows from the opening of the thin film 
insulating tape to a lower part thereof during the process 
of resin sealing. The overflowed sealing resin adheres to 

20 a stage, which leads to any manufacturing failure. In 
addition, the thus-manufactured COF semiconductor devices 
result in becoming thicker, which is against the recent 
demand for thinner semiconductor devices. 

[0011] In the case of the latter countermeasure where 

25 resin is applied along three sides or only one side of the 



semiconductor element 2 as shown in Fig, 16, the sealing 
resin 5 flows at a higher velocity from a corner of the 
semiconductor element 2, where an interval between inner 
leads becomes wider, to a space between the semiconductor 
element 2 and the insulating tape. This may result in 
taking air in the resin to generate air bubbles. 
[0012] In addition, if the COF semiconductor device 

after installation is used in a temperature cycling 
environment where a low temperature and a high temperature 
are alternately repeated, thermal expansion and contraction 
are repeated due to the temperature cycling. Accordingly, 
due to difference in thermal expansion coefficient of 
materials, stress is generated around an edge of a solder 
resist opening which is provided for establishing 
electrical connection between the inner leads and the 
semiconductor element, which may cause disconnection of the 
inner leads. 

[0013] Another problem involved in implementing a fine- 
pitched and thinner inner lead is that inner leads around 
the edge of the solder resist opening may be more 
remarkably disconnected in the temperature cycling because 
mechanical strength of the inner leads is decreased as a 
result of making the inner lead thinner. Therefore, for 
making the inner leads of the COF semiconductor device 
fine-pitched and thinner, mechanical strength of the inner 
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lead section around the edge of the solder resist opening 
should be improved/ which indicates that implementation of 
the fine-pitched device is difficult in the current state. 

5 SUMMARY OF THE INVENTION 

[0014] It is an object of the present invention to 

provide a tape for COF and a semiconductor device therewith, 
which tape is capable of preventing air bubbles from being 
generated during resin sealing of a semiconductor element 

O 

& 10 and capable of decreasing disconnection of an inner lead 

J 

t% i located at a corner of the semiconductor element. 

HI 

£3 [0015] In order to accomplish the above object, a first 

fa 

fji aspect of the present invention provides a tape for chip on 

film on which a semiconductor element is mounted and resin 

|T 15 is applied for sealing the semiconductor element, the tape 

p for chip on film comprising: 

^ an insulating tape; 

a plurality of wiring patterns formed on the 
insulating tape; 

20 a solder resist partially covering the wiring 

patterns by application to have an opening; and 

a dummy pattern provided at a corner of a region 
for the semiconductor element to be mounted so as to 
control flow of the resin from the corner to a space 

2 5 between a surface of the semiconductor element and the 
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insulating tape during resin sealing* 

[0016] The tape for chip on film according to the above 
constitution decreases a flow velocity of the resin flowing 
from the corner to the space between the surface of the 
5 semiconductor element and the insulating tape, which 
reduces air taken in the resin caused by the resin flow, 
resulting in prevention of air bubble generation. 
[0017] In an embodiment of the first aspect of the 

present invention, the dummy pattern is provided inside the 
10 opening of the solder resist and inside or outside the 
corner, and a shape of the dummy pattern is formed along a 
shape of the corner. 

[0018] According to the above constitution, the 

thickness of the dummy pattern can be larger than the space 

15 between the semiconductor element and the insulating tape 
when the dummy pattern is provided outside the corner in 
particular/ which effectively reduces flow of the sealing 
resin to the space between the surface of the semiconductor 
element and the insulating tape during resin sealing. 

20 [0019] In an embodiment of the first aspect of the 

present invention, the dummy pattern is provided from 
outside or inside the corner to the solder resist. 
[0020] According to the above constitution, the dummy 

pattern is connected with the solder resist. Therefore, 

25 the dummy pattern can absorb part of stress generated due 
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to repeated thermal expansion and contraction around the 
opening edge of the solder resist, which decreases stress 
put on the inner lead located at the corner. As a result, 
disconnection of the inner lead can be prevented. 
5 [0021] In an embodiment of the first aspect of the 

present invention, the dummy pattern is composed of a large 
width section of an inner lead of a wiring pattern inside 
the opening of the solder resist. 

[0022] The large width section of zhe inner lead also 

O 

%Q 10 controls flow of the resin from the corner to the space 
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between the semiconductor element and the insulating tape 
during resin sealing. 

[0023] In an embodiment of the first aspect of the 

present invention, the dummy pattern is provided at least 
15 at two adjacent corners of the region for the semiconductor 
element to be mounted. 

[0024] It is possible to prevent air from being taken in 
the resin at the two adjacent corners during application of 
sealing resin since the dummy pattern is disposed at the 

20 two adjacent corners* 

[0025] In an embodiment of the first aspect of the 

present invention, material and thickness of the dummy 
pattern is the same as those of the inner lead* 
[0026] According to the above constitution, the dummy 

25 pattern can be formed at the same time when the wiring 
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patterns are formed, which saves an additional process and 
material for forming the dummy pattern, 

[0027] A second aspect of the present invention provides 
a tape for chip on film on which a semiconductor element is 
5 mounted and resin is applied for sealing the semiconductor 
element, the tape for chip on . film comprising: 
an insulating tape; 

a plurality of wiring patterns formed on the 
insulating tape; and 

10 a solder resist partially covering the wiring 

patterns by application to have an opening, wherein 

an opening edge of the solder resist opposed to a 
corner of a region for the semiconductor element to be 
mounted is located in a vicinity of the corner, and a shape 

15 of the opening edge of the solder resist in the vicinity of 
the corner is made along a shape of the corner so as to 
control flow of resin from the corner to a space between a 
surface of the semiconductor element and the insulating 
tape during resin sealing. 

20 [0028] According to the above constitution, the solder 

resist opposed to the corner of the region for the 
semiconductor element to be mounted is made near and along 
the corner- Therefore, the solder resist controls the flow 
rate of resin from the corner to the space between the 

25 surface of the semiconductor element and the insulating 
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tape during resin sealing. This results in prevention of 
air bubble generation. 

[0029] A third aspect of the present invention provides 
a tape for chip on film on which a semiconductor element is 
5 mounted and resin is applied for sealing the semiconductor 
element/ the tape for chip on film comprising: 
an insulating tape; 

a plurality of wiring patterns formed on the 
insulating tape; 

10 a solder resist partially covering the wiring 

patterns by application to have an opening; and 

an inner lead in a wiring pattern located on a 
gflj specified side of a region for the semiconductor element to 

*\ be mounted inside the opening of the solder resist, wherein 

15 the inner lead has a large width section wider 

I:: than an electric connection section of the inner lead 

^ connected to the semiconductor element so as to control 

flow of resin from the specified side to a space between a 
surface of the semiconductor element and the insulating 
20 tape during resin sealing. 

[0030] According to the above constitution, the large 

width section of the inner lead on the specified side of 
the region for the semiconductor element to be mounted 
decreases a flow velocity of the resin flowing from the 
25 specified side to the space between the surface of the 
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semiconductor element and the insulating tape, which 
reduces air taken in the resin caused by the resin flow, 
resulting in prevention of air bubble generation. 
[0031] In an embodiment of the third aspect of the 

5 present invention, the large width section of the inner 
lead is disposed either outside or inside a border line of 
the region for the semiconductor element to be mounted, or 
from outside to inside the border line of the region* 
[0032] According to the above constitution, the large 

10 width section of the inner lead controls flow of resin from 
the border line of the region for the semiconductor element 
to be mounted to the space between the semiconductor 
element and the insulating tape during resin sealing. 
[0033] In an embodiment of the third aspect of the 

15 present invention, the large width section of the inner 
lead is disposed from outside or inside a border line of 
the region for the semiconductor element to be mounted to 
inside a region for the solder resist to be applied. 
[0034] According to the above constitution, the large 

20 width section of the inner lead not only controls flow of 
resin, but also improves mechanical strength of the inner 
lead because the large width section of the inner lead is 
disposed inside the solder resist. This increases 
disconnection of the inner lead caused by stress that is 

25 generated in the vicinity of the opening edge of the solder 
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resist due to repeated thermal expansion and contraction. 
[0035] In an embodiment of the third aspect of the 

present invention, there is proved the tape for chip on 
film, further comprising: 
5 a dummy pattern provided at a corner of a region 

for the semiconductor element to be mounted so as to 
control flow of the resin from the corner to a space 
between a surface of the semiconductor element and the 
insulating tape during resin sealing, 

10 [0036] In an embodiment of the third aspect of the 

present invention, an opening edge of the solder resist 
opposed to a corner of a region for the semiconductor 
element to be mounted is located in a vicinity of the 
corner, and a shape of the opening edge of the solder 

15 resist in the vicinity of the corner is made along a shape 
of the corner so as to control flow of resin from the 
corner to a space between a surface of the semiconductor 
element and the insulating tape during resin sealing. 
[0037] In an embodiment of the second aspect of the 

20 present invention, there is proved the tape for chip on 
film, further comprising: 

a dummy pattern provided at a corner of a region 
for the semiconductor element to be mounted so as to 
control flow of the resin from the corner to a space 

25 between a surface of the semiconductor element and the 
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insulating tape during resin sealing. 

[0038] According to the above three embodiments based on 
combination between the fist/ second and third aspect of 
the present invention, there are obtained such synergical 
5 effects as described in the fist, second and third aspect 
of 'the present invention. 

[0039] In an embodiment of the third aspect of the 

present invention, the wiring pattern, the inner lead, and 
the dummy pattern are fixed to the insulating tape without 
10 use of an adhesive. 

[0040] In an embodiment of the third aspect of the 

present invention, the wiring pattern/ the inner lead, and 
the dummy pattern are fixed to ~he insulating tape with use 
of an adhesive. 

15 [0041] A fourth aspect of the present invention provides 
a semiconductor device comprising a semiconductor element 
mounted on the tape for chip on film as described above. 
[0042] According to the above semiconductor device, air 
bubbles generated during sealing of the semiconductor 

20 element with resin are eliminated. This prevents such a 
failure as inter-terminal leakage caused by moisture and 
the like contained in the air bubbles. 

BRIEF DESCRIPTION OF THE DRAWINGS 
25 [0043] The present invention will become more fully 
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understood from the detailed description given hereinbelow 
and the accompanying drawings which are given by way of 
illustration only, and thus are not limitative of . the 
present invention, and wherein: 
5 [0044 ] Fig. 1 is a plane view showing a COF 

semiconductor device according to the present invention; 
[0045] Fig, 2 is a cross sectional view taken along a 

line D-D' of Fig. 1; 

[0046] Fig. 3 is a cross sectional view different from 

10 Fig. 2; 

[0047] Fig . 4 is a cross sectional view different from 

Figs. 2 and 3; 

[0048] Fig. 5 is a plane view showing a modified example 
of the COF semiconductor device shown in Fig. 1; 
15 [0049] Fig. 6 is a view showing a modified example 

different from Fig. 5; 

[0050] Fig. 7 a view showing a modified example 

different from Figs. 5 and 6; 

[0051] Fig. 8 is a plane view showing a COF 

20 semiconductor device different from that shown in Fig. 1; 

[0052] Fig. 9 is a plane view showing a COF 

semiconductor device different from those shown in Figs. 1 
and 8 / 

[0053] Fig. 10 is a plane view showing a COF 

25 semiconductor device different from those shown in Figs, 1, 
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3, and 9; 

[0054] Fig. 11 is a plane view showing a COF 

semiconductor device different from those shown in Figs. 1, 
and 8 to 10; 

5 [0055] Fig. 12 is a plane view showing a modified 

example of the COF semiconductor device shown in Fig. 11;. 
[0056] Fig. 13 is a view showing a modified example 

different from that shown in Fig. 12; 

[0057] Fig. 14 is a plane view showing a COF 

i 

10 semiconductor device different from those shown in Figs. 1, 
and 8 to 11. 

[0058] Fig* 15 is a cross sectional view showing a 

conventional COF semiconductor device; and 

[0059] Fig. 16 is a plane view showing the COF 

15 semiconductor device shown in Fig. 15. 

DETAIDED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0060] Embodiments of the present invention will be 

described hereinafter in detail with reference to drawings. 

20 [0061] Fig. 1 is a plane view showing a COF 

semiconductor device as a semiconductor device according to 
a first embodiment of the present invention. Fig. 2 is a 
cross sectional view taken along a line D-D' of Fig. 1. 
Figs. 3 and 4 are cross sectional views different from that 

25 shown in Fig. 2 as modified examples of the first 



embodiment , 

[0062] A tape carrier used in the COF semiconductor 

device is composed of a freely foldable and highly flexible 
filmy polyimide-based insulating tape 11, whose width is 
any one of 15 |im, 20 |im, 25 ^m, 38 jim or 40 jum, as a base 
material. On the surface of the polyimide-based insulating 
tape (hereinafter just referred to as an insulating tape) 
11, there is formed a copper foil pattern 12, whose width 

is any one of 8 jim, 9 \xm, 12 jxm, 15 jam or 18 |urt, without 
use of an adhesive (Figs. 2 and 3), or with use of an 
adhesive 13 (Fig. 4) . The surface of the copper foil 
pattern 12 is tin-plated or gold-plated (unshown) , Pattern 
exposure portions of the copper foil pattern 12 other than 
a connection section to a semiconductor element 14 and a 
connector (unshown) for external connection are covered 
with a solder resist 15 to secure an insulating state. 
[0063] The insulating tape 11 does not have an opening 

in a position on which the semiconductor element 14 is 
mounted. On each terminal of the semiconductor element 14/ 
there is formed a protruding electrode called a bump 16. 
The bump 16 of the semiconductor element 14 is electrically 
connected to an inner lead 17 of the copper foil pattern 12 
mounted on the surface of the insulating tape 11. After 
the semiconductor element 14 is coupled to and mounted on 
the tape carrier, a space between the semiconductor element 
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14 and the tape carrier is filled with a resin 18 to seal 
the semiconductor element 14. The connector for external 
connection of the copper foil pattern 12 is connected to a 
liquid crystal display panel, a printed circuit board, and 
5 the like. 

[0064] In the COF semiconductor device according to the 
present embodiment, there is provided a dummy pattern 19, 
independent of the copper foil pattern 12 or the inner lead 
17 and the solder resist 15, at corners of a resin sealing 

10 region on the insulating tape 11 (via a adhesive 13 in the 
case of Fig. 4} . The dummy patterns 19 are disposed 
outside of the four corners of the square semiconductor 
element 14, and each of the dummy patterns 19 has a plane 
shape along each corner of the semiconductor element 14. 

15 [0065] A material of the above-stated dummy pattern 19 

is the same as that of the inner lead 17, which is 
electrically connected to the semiconductor element 14. 
The dummy pattern 19 is formed when the copper foil pattern 
12 including the inner lead 17 is manufactured by using the 

20 same manufacturing method. A thickness of the dummy 
pattern 19 may be the same as that of the inner lead 17 as 
shown in Figs. 2 and 4 or may be different from that of the 
inner lead 17 as shown in Fig. 3 where a dummy pattern 20 
is used instead of the dummy pattern 19. Effect of the 

25 dummy pattern 19 depends on a shape, a thickness and a 
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mounting location of the dummy pattern 19 or combinations 
thereof. The combinations can be selected depending on a 
application method of sealing resin or a target pattern of 
the dummy pattern. 
5 [0066] In the present embodiment, as stated above, the 

dummy patterns 19 and 20 are provided along the corner of 
the semiconductor element 14 on the tape carrier which is 
composed of the copper foil pattern 12 formed on the 
insulating tape 11. This decreases a flow velocity of the 
Cl 10 sealing resin 18 flowing from the corner of the 

S| semiconductor element 14 to the space between the surface 

Hi 

Q of the semiconductor element 14 and the insulating tape, 

|f| which makes it possible to control air taken in the resin,. 

iy f resulting in prevention of air bubbles generated in resin 

15 sealing of the semiconductor element 14, Therefore, a rate 
of air bubble generation can be reduced to 50% or less when 
compared with the conventional COF semiconductor device. 
[0067] A mounting location of the dummy patterns 19 and 
the number thereof to be mounted are not limited to those 
20 shown in Fig. 1. In Fig, 5, each of dummy patterns 21 is 
disposed inside along the corner of the semiconductor 
element 14. In Fig. 6, each of dummy patterns 22 is 
disposed from the outside to the inside of the corner of 
the semiconductor element 14. It should be noted, as shown 
25 in Fig. 1, that disposing the dummy pattern 19 outside the 
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semiconductor element 14 makes it possible to set a 
thickness of the dummy pattern 19 larger than the space 
between the semiconductor element 14 and the insulating 
tape 11, which implements more effective control on flow of 
the resin 18 to the space between the surface of the 
semiconductor element 14 and . the insulating tape. It is 
also possible, as shown in Fig. 7, to install the dummy 
pattern 23 at two corners located, for example, at both 
ends of a resin application side in the case where the 
resin 18 is applied injected to one side along the 

semiconductor element 14. This prevents air present at 
both ends of the resin application side from being taken in 
the resin 18. 

[0068] Fig. 8 is a plane view showing a COF 

semiconductor device as a semiconductor device according to 
a second embodiment of the present invention. A copper 
foil pattern 31, a semiconductor element 32, a solder 
resist 33, a bump 34, an inner lead 35, and a resin 36 have 
the same constitution as the copper foil pattern 12, the 
semiconductor element 14, the solder resist 15, the bump 16, 
the inner lead 17, and the resin 18 in the first embodiment 
shown in Figs. 1 and 2. Like the first embodiment, the 
copper foil pattern 31 is also formed on a polyimide-based 
insulating tape to constitute a tape carrier. 
[0069] A dummy pattern 37 according to the present 
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embodiment is disposed at a corner of the semiconductor 
element 32 in a region of the sealing resin 36, in such a 
way as being extended from outside an outline of the 
semiconductor element 32 to inside an inner forming region 
5 of the solder resist 33. 

[0070] In the conventional COF semiconductor device, 

under temperature cycling, thermal expansion and 
contraction stresses repeatedly generate around an edge of 
an opening of the solder resist. There is a tendency that 

10 those stresses cause the inner leads 35 to generate 
disconnection at the corners of the semiconductor element 
32 where intervals between the inner leads 35 are large. 
However, in the COF semiconductor device of the present 
embodiment, the dummy pattern 37 is formed at the corners 

15 of the semiconductor element 32 around the edges of the 
opening of the solder resist 33. Accordingly, the dummy 
pattern 37 can absorb part of the thermal stresses, and 
therefore stresses applied to the inner leads 35 at the 
corners of the semiconductor element 32 are decreased. As 

20 a result, the number of temperature cycling till occurrence 
of disconnection of the inner lead 35 located at the 
corners of the semiconductor element 32 can be increased 
1.5 to 2 times the conventional number. As is the case 
with the first embodiment, a rate of air bubble generation 

25 in the resin sealing process of the semiconductor element 



32 can be decreased to 50% or less of the conventional rate. 
[0071] Fig. 9 is a plane view showing a COF 

semiconductor device as a semiconductor device according to 
a third embodiment of the present invention. A copper foil 
pattern 41, a semiconductor element 42, a solder resist 43, 
a bump 44, an inner lead 45 and a resin 4 6 have the same 
constitution as the copper foil pattern 12, the 
semiconductor element 14, the solder resist 15, the bump 16, 
the inner lead 17 and the resin 18 in the first embodiment 
shown in Figs* 1 and 2. Like the first embodiment, the 
copper foil pattern 41 is also formed on a polyimide-based 
insulating tape to constitute a tape carrier. 
[0072] In the COF semiconductor device according to the 

present embodiment, a dummy pattern 47 which is disposed at 
a corner of the semiconductor element 42 in a region of the 
resin 4 6 for sealing the semiconductor element 42 is formed 
not independently but as a part of zhe inner lead 45. That 
is to say, the dummy pattern 47 is formed by partially 
enlarging the width of the inner lead 45 located at the 
corners of the semiconductor element 42. This saves an 
additional process and material for forming the dummy 
pattern, and therefore enables reduction of manufacturing 
costs, A rate of air bubble generation in the resin 
sealing process of the semiconductor element 42 can be also 
decreased to 50% or less of the conventional rate when 



compared with the conventional COF semiconductor element. 
[0073] Fig. 10 is a plane view showing a COF 

semiconductor device as a semiconductor device according to 
a fourth embodiment of the present invention. A copper 
foil pattern 51, a semiconductor element 52, a bump 54, an 
inner lead 55, and a resin 56 have the same constitution as 
the copper foil pattern 12, the semiconductor element 14, 
the bump 16, the inner lead 17, and the resin 18 in the 
first embodiment shown in Figs. 1 and 2, Like the first 
embodiment, the copper foil pattern 51 is also formed on a 
poiyimide-based insulating tape to constitute a tape 
carrier, 

[0074] In the COF semiconductor device of the present 

embodiment, instead of disposing the dummy patterns 19 to 
23, 37, and 47 described in each of the above stated 
embodiments, an outline of an opening of the solder resist 
53 at a corner of the semiconductor element 52 is formed 
along an outline of the corner of the semiconductor element 
52. The solder resist 53 at the corner of the 

semiconductor element 52 has the same effect as that in the 
case of disposing the dummy patterns. 

[0075] Therefore, in the case of the COF semiconductor 

device of the present embodiment, a rate of air bubble 
generation during resin sealing of the semiconductor 
element 52 can be decreased to 50% or less of the 
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conventional rate when compared with the conventional COF 
semiconductor element . 

[0076] Fig. 11 is a plane view showing a COF 

semiconductor device as a semiconductor device according to 
5 a fifth embodiment of the present invention. A copper foil 
pattern 61, a semiconductor element 62 , a solder resist 63, 
a bump 64 and a resin 66 have the same constitution as the 
copper foil pattern 12, the semiconductor element 14, the 
solder resist 15, the bump 16 and the resin 18 in the first 
10 embodiment shown in Figs. 1 and 2. Like the first 
embodiment, the copper foil pattern 51 is also formed on a 
polyimide-based insulating tape to constitute a tape 
carrier* 

[0077] In the COF semiconductor device of the present 

15 embodiment, not only an independent dummy pattern 67 is 
provided at a corner of the semiconductor element 62 in a 
forming region of sealing resin 66, but also a large width 
section 68 of the inner lead 65 is provided under a region 
of the semiconductor element 62 on a specified side of the 
2 0 semiconductor element 62, the large width section 68 being 
larger than that of an electric connection section of the 
inner lead 65. It is preferable that the width of the 
large width section 68 is a half of an inner lead pitch or 
more. Effect differs depending on combinations of a resin 
25 application/injection method and a target pattern of the 
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dummy pattern, and therefore an effective combination is 
appropriately selected. 

[0078] For resin-sealing of the semiconductor element 62, 
when resin is applied or injected along the semiconductor 
5 element 62, where first resin application is made on a long 
side of the semiconductor element 62, and second and third 
resin application are made on short sides of the 
semiconductor element 62. in the present embodiment, the 
large width section 68 of the inner lead 65 is provided 

10 under the semiconductor element 62 on the short sides 
• thereof- Therefore, during resin sealing, zhe large width 
section 68 controls i.e. suppresses flow of the resin 66 
from the short sides to the space between the semiconductor 
element 62 and the insulating tape. This decreases a flow 

15 velocity of the resin 66 flowing from the two short sides 
to the space between the semiconductor element 62 and the 
insulating tape, which reduces air taken in the resin 
caused by the resin flow, resulting in prevention of air 
bubble generation. According to the present embodiment, a 

20 rate of air bubble generation in the resin sealing process 
of the semiconductor element can be decreased to 50% or 
less when compared with the conventional COF semiconductor 
device . 

[0079] Figs. 12 and 13 show modified examples of the COF 
25 semiconductor device shown in Fig. 11. 



[0080] Fig. 12 is a plane view in the case of providing 
a large width section 70, whose width is larger than that 
of an electric connection section, on an inner lead 69 on 
the short side of the semiconductor element 62 outside the 
semiconductor element 62. 

[0081] Fig 13 is a plane view in the case of providing a 
large width section 72, whose width is larger than that of 
an electric connection section, on an inner lead 71 on the 
short side of the semiconductor element 62 in such a way as 
to be extended from the inside to the outside of the 
semiconductor element 62. 

[0082] In the present embodiment,, a specified side on 

which the large width sections 68, 70, and 72 are disposed 
is not limited to the short side, and may be a long side if 
it is the second or later application side when applying 
the resin 66 along the semiconductor element 62. 
[0083] Fig 14 is a plane view showing a COF 

semiconductor device as a semiconductor device according to 
a sixth embodiment of the present invention. A copper foil 
pattern 81, a semiconductor element 82, a solder resist 83, 
a bump 84 and a resin 86 have the same constitution as the 
copper foil pattern 12, the semiconductor element 14, the 
solder resist 15, the bump 16 and the resin 18 in the first 
embodiment shown in Figs . 1 and 2 . Like the first 
embodiment, the copper foil pattern 81 is also formed on a 



polyimide-based insulating tape to constitute a tape 
carrier . 

[0084] In the COF semiconductor device according to the 
present embodiment , not only an independent dummy pattern 
87 is provided at a corner of the semiconductor element 82 
in a forming region of sealing resin 8 6, but also a large 
width section 88,- whose width is larger than that of an 
electric connection section, is provided on an inner lead 
85 on a specified side of the semiconductor element 82 in 
such a way as being extended from a forming region of the 
semiconductor element 82 to a forming region of the solder 
resist 83 . 

[0085] In the conventional COF semiconductor device, 

under temperature cycling, repeated thermal expansion and 
contraction stresses generate around a solder resist 
opening, and those stresses cause inner leads to generate 
disconnection at a place where intervals between the inner 
leads are large. On the other hand, in the COF 
semiconductor device of the present embodiment, mechanical 
strength of the inner lead 85 around the opening of the 
solder resist 83 is excellent since a portion of the large 
width section 88 of the inner lead 85 is formed in the 
solder resist 83 . The number of temperature cycling till 
occurrence of failure due to disconnection of the inner 
lead 85 can be increased 1.5 to 2 times the conventional 
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number. As is the case with the first embodiment, a rate 
of air bubble generation in the resin sealing process of 
the semiconductor element 32 can be decreased to 50% or 
less of the conventional rate. 
5 [0086] The COF semiconductor devices according to the 

first to sixth embodiments are different from the 
conventional COF semiconductor device in the following 
points: 

the dummy patterns 19 to 23, 37, 47, 67 and 87 are 
*0 10 provided at the corners of the semiconductor elements 14, 
Si 32, 42, 52, 62 and 82; 

Q the large width sections 68, 70, 72 and 88, whose 

Ql width is larger than that of the electric connection 

U section, are provided on the inner leads 65, 69, 71 and 85 

D 

^ 15 on a specified side of the semiconductor elements 62 and 
32; and 

yEM the above two are adequately combined. 

[0087] The above-stated different points can be each 

implemented only by changing pattern designs, which enables 
20 manufacturing of the COF semiconductor device of the 
present invention without drastically changing a 
manufacturing facility and a manufacturing method of the 
conventional COF semiconductor device. 

[0088] The invention being thus described, it will be 

25 obvious that the invention may be varied in many ways. 



28 



Such variations are not be regarded as a departure from the 
spirit and scope of the invention, and all such 
modifications as would be obvious to one skilled in the art 
are intended to be included within the scope of the 
5 following claims. 
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